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Fire-Retardant Compositions 



This invention relates to fire-retardant poller 
compositions, and preferably, but not exclusively, to 
5 f ire-retardant polyamide compositions. It will be 

understood by those in the art that the tern 
"f ire-retardant " encompasses "f lame-retardan t " , 

The use of zinc borate or zinc stannate as components af 
10 f ire-retardant compositions is well known in the art. The 
use of zinc borate is described in U.S. Patent: No. 4 36Gt»Io 
and U.S. Patent .No* 4504611. 



UpS, Patent So . 4360616 describes a giass-remf arced 
15 f lame-retardant polyamide composition having good arc 
tracking resistance and consisting of: 



a 3 40-65 weight percent of a polyamide of fiin-f arming 

molecular weight, 

20 

b) 16-35 weight percent of meiamme, meian, neianune 

cyanurate or a nelarame derivative , 

c} weight percent selected from the jroup 

~ 5 consisting of a chlorinated compound obtained frcn 

the condensation of two moles of 

perchloro-cyclopentadiene and one mole of 
1 * 5-cyclooctadiene , or a brommated polystyrene, 

30 d> 1-4.9 weight percent of zinc borate or zinc oxide, 

and 

B} 5-30 weight percent of glass fibres. 
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U.S. Patent No. 4,504,611 similarly describes a 
flame-retardant polyamide consisting, in percent by 
weight, of: 

5 a) 35-76% polyamide, 

b) 6-10% zinc borate, 

c) 10-15% meiamme cyanurate, 

d) 0-35% fibregiass, 

e) 0-3% antimony trioxide, and 

10 fj 8-15% of a chlorinated compound. 

Although there is disclosure of the use of a zinc borate 
with zinc oxide, there is no reference in this prior art 
to the use of zinc stannate. 

15 

It has now been found that the combination of a zinc 
borate and a divalent metal stannate, particularly zinc 
stannate, in halogen-containing polymeric compositions 
provides an increased f ire-retardant effect, which is 

20 greater than that expected from the use of either zinc 
borate or the stannate alone. The combination also 
suppresses smoke production. Where the term "stannate" is 
used herein in a general sense it includes "hydroxy 
stannate" in view of their similar f ire-retardant 

25 properties. 

According to the present invention, there is provided a 
f ire-retardant polymer composition comprising a polymer 
and a f ire-retardant amount of a mixture of a zinc borate 
30 and a divalent metal stannate, wherein the composition 
includes a source of halogen. 

The source of halogen can be the polymer itself or can be 
a separate component, such as an organic 
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halogen-containing f ire-retardant , provided that the 
component is compatible with the polymer* 

5 

Preferably the f ire-retardant compositions of the present 
invention comprise, by weight percent; 

a) 40-94% polyamide, 

10 b) 5-40% halogen-containing organic fire retardant r 

cJ 1-20% of a mixture of zinc borate and a divalent. 

metal stannate in a weight percentage ratio of 
between 10:9b and 9Q;!0, more preferably of the 
order of 50:50. 



15 



20 



Examples of suitable stannates that can be used are zinc 
stannate, zinc hydroxystannate , calcium hydroxystannate 
and magnesium hydroxystannate. Preferably the stannate 
is zinc stannate. 



The constitution of zinc borate is variable as is 
described in the paper entitled "Applications of zinc 
borate in polymer blends and alloys" by W.J, Kenneliv in 
the report of the Proceedings of the Fire Retardant 
25 Chemicals Association meeting held at Hilton Bead Island, 

South Carolina, March 17th to 20th 1991 pages 199 to 205. 

Whilst any zinc borate can be used, that of the formula 
2ZnO s . 3B a 0 3 . 3.5H a O - known as "ZB 2335" - is 
30 preferred and is the borate that is intended in this 

specif icaton unless indicated to the contrary. 

Examples of suitable polymers include polyesters, epoxv 
resins, ABS combinations and the like, but preferably, a 
polyamide is used* Halogenated polymers such a PVC can 
also be used in, this invention and since they act as a 
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source of halogen no separate halogen-containing 
component is needed, 

Polyamides are thermoplastic compounds , constructed of 
5 the bifunctional monomers, dicarboxylic acid and diamine, 

the properties of which are related to the length of the 
hydrocarbon radicals • One general class of polyamides 
used in the present invention is "nylon", 

10 One example of nylon is pol yhexamethyi ene adipamce 

(Nylon 66 1 formed by condensing hexamethy lene diamine and 
adipic acid- Other examples include pol yhexarnethy lene 
azeiaamide (Nylon 69), pol yhexarnethy lene sebacamide 
(Nylon 610) , polylauric lactam, polycaprolactam (Nylon 

15 6), poly-il^ammoundecanoic acid and 

poly -bis- ( 4 -aminocyclohexyl ) methane dodecanoamide ♦ 

The organic halogen-containing fire-re tardani used can be 
any of those known in the art, such as those described in 
20 U . S . -A-4 ,.360, 616 and U.S • -A-4 , 504 , 611 , particularly that 

sold under the trade nark Dechlorane, Other examples 
include poly -dibromo-pheny 1 ene oxide , decaororcio-dipheny J 
oxide and octabromo-dipheny 1 oxide* 

25 A zinc borate and a divalent netal stannate added 

together, preferably in a weight ratio of 50:50, to the 
composition results in an unexpected synergistic 
f ire-retardant effect , i*e* increase in the 
f ire-retardant properties of the compositions beyond that 

30 expected. 

The inclusion of both a zinc borate and a divalent metal 
stannate in the fire-retardant composition also has the 
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result that antimony compounds are not required* This is 
extremely useful as these compounds are expensive, 
relatively hazardous and promote smoke when burning. 

5 One or more conventional f ire-retardants sucn as zinc 

oxide and tin oxide can be used in addition to the 
combination of a zinc borate and a divalent metal 
stannate, if desired, 

10 The composition may also include other known additives 

such as glass fibre, calcium carbonate, talc or' clay. 

The present invention will now be described by way of the 
f ol lowing Examples « 

15 

Example 1 

In order to test the f ire-retardant characteristics of 
the present invention, the following tests were performed 
20 on sample test strips. 

A EJL94 test developed by the U.S. Underwriters Laboratory 
involves the use of a test strip 12 mm wide. The 
thickness of the strip can vary but is stated in each 
25 test. 

The strip is held vertically and the flame of a Bunsen 
burner applied for 10 seconds before being removed. 
After the strip is extinguished the Bunsen flame is 
30 applied for a further 10 seconds and then removed. The 

total burning time after the two applications is 
measured . 
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The whole procedure is then repeated for verification. 

Results from the various tests are then evaluated and 
classified as either V-0 t the besi) , V-i. V- 2 or fail. 
5 For thermoplastics a V-O pass for ^ ,.5 mm strip 

thickness is considered to be a good pass. 

The second test used in evaluating the f i re- re tardant 
properties of the compositions is tne COI test. This 
ID involves limiting the oxygen concentration m an oxygen 

nitrogen mixture to that whicn will ~usz sustain 
combustion. The test strip is here again neid vertically 
and the f lane applied to the top of the strip. 

15 A number of test strips were prepared according :o normal 

practice form Nylon 66 using three different .oadings of 
fire- ret a r dan t . The chlorine-containing £ ire -re tar dan t 
Decloran-e was also present. The composituns of the 
three formulations are set out m Table 1 inc are 

2 0 expressed as weight percentages of :ne total 

-rompos ltion . Three thicknesses of test .^trip xere used, 

namely 1 , 1.5 and 0.75 mm, and the f ire~retardant used 
was also varied so that zinc borate alone, zinc stannate 
alone and the comDination of both zinc borate jna zinc 

I'5 stannate were tested. 

The results of the UL94 and COI tests on ;ne lest strips 
are set out in Tables 2 , 3 and 4. 

20 :ron the Tables it can be seen that wnen zinc oorace and 

zinc stannate are used together m ^ weianr, ratio of 

50:50 the 11 re-ret a rdant properties are synergistically 
increased . 
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For Formulation I with a fire retardanr loadmc of 10% by 
weight:, nine borate alone gave a value of V-0 ;n the CL94 
test for the j nm and 1,5 nm thickness specimens* The 
thinnest specimen, however, gave a vaiue of v-i , Cine 
5 SLannate alone on the other hand gave a value of v-o for 

all three thicknesses. The combination of zinc borate 
and zinc stannate also gave a value of V-0 for =t j j three 
thicKnesses . 

1U The results for Formulation 2 - a ?.5 ; : weignt 

lire-retardant loading - again snou a :rena zc an 
unexpected increase m f ire-retardant properties using 
"he combination of the two zinc compounds. 

15 Formulation 3 with a 5h by weight fire retaraani loading 

again showed an increased effect with the combination of 
zinc borate and zinc stannate. Zinc stannate ajone gave 
* value of for all three test thicKnesses and in 

comoination with zinc borate aiso gave a vake :f ~~ r for 

-0 all three samples* 

^ series of six samples oased on pol yvmy i en i or ide were 
25 prepared having the basic composition as set out :.n Table 

: and including a total of 10 phr of zinc f ire-retardant 
out m wnicn the relative amounts of zinc borate ^nd zinc 
stannate were varied between O and lOO^, 

30 Eacn sample was flame tested ana the COI amounts of smoke 

and zarDon nonoxide CO) measured, The smoKe test 
:ol lowed BS ^401:1982 using wire mesn-support ec o.tj nm 
specimens, wniist the CO concentration was measured 
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after 2 ninutes after insertion of the sanpie into the 
flame test. 

The results are presented in Table o and snow :nac oeuter 
5 . rire-reUrdant properties were obtained from t.ne samples 

containing both zinc borate and zinc stannate ihan wouid 
have been expected for the relative proportion used. 

As well as resulting in a synergistic f ire- retardant 
10 effect the present invention aiso allows for :ne use of a 

decreased amount of cine borate anc zinc stannate 
relative to the amount used wnen either component is used 
on its own. 

15 it s.hould also be noted that antimony crioxide is not 

required in the present invention, thus eliminating 
potential toxic waste posed by the use of this compound* 



J: 



30 
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Fire-Ret a rdant Compositions 

This invention relates to £ ire-retardant polymer 
compositions, and preferably, but not exclusively,. to 
5 f ire-retardant polyanude compositions. It will be 

understood by those in the art that the tern 
"f ire-retardant " encompasses "f lame-retardant " . 

The use of zinc borate or zinc stannace as components af 
10 f ire-retardant compositions is well known in the art. The 
use of zinc borate is described in L.S. Patenr No > 436GbIo 
and U.S. Patent No. 4504611. 

U.S. Patent No, 4360616 describes a glass-reinforced 
15 f lame-retardant poiyamide composition having good arc 
tracking resistance and consisting of: 

a J 40-65 weight percent of a poiyamide of filn-f orning 

molecular weight , 

20 

b) 16-35 weight percent of neianine, raeian, neiamne 
cyanurate or a nelaiame derivative, 

c) l ~ 7 weight percent selected fron £he ^roup 
~ 5 consisting of a chlorinated compound obtained fron 

the condensation of two moles of 

perchloro-cyclopentadiene and one mole of 
1 , 5-cyciooctadiene, or a bror.unated polystyrene, 

* Q d) 1-4.9 weight percent of zinc borate or zinc oxide, 

and 

e> 5-30 weight percent of glass fibres. 
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15 



U.S. Patent No. 4,504,611 similarly describes a 
flame-retardant polyamide consisting, in percent by 
weight, of: 

a) 35-76% polyamide, 

b! 6-10% zinc borate, 

c) 10-15% mel amine cyanurate, 

dl 0-35% fibreglass, 

e) 0-3% antimony trioxide, and 

f) 8-15% of a chlorinated compound. 

Although there is disclosure of the use of a zinc borate 
with zinc oxide, there is no reference in this prior art 
to the use of zinc stannate. 



It has now been found that the combination of a zinc 
borate and a divalent metal stannate, particularly zinc 
stannate, in halogen-containing polymeric compositions 
provides an increased f ire-retardant effect, which is 

20 greater than that expected from the use of either zinc 
borate or the stannate alone. The combination also 
suppresses smoke production. Where the term "stannate" is 
used herein m a general sense it includes "hydroxy 
stannate" in view of their similar f ire- reuardant 

25 properties. 

According to the present invention, there is provided a 
f ire-retardant polymer composition comprising a polymer 
and a f ire-retardant amount of a mixture of a zinc borate 
30 and a divalent metal stannate, wherein the composition 
includes a source of halogen. 

The source of halogen can be the polymer itself or can be 
a separate component, such as an organic 
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halogen-containing f ire-retardant , provided that the 
component is compatible with the polymer. 

5 

Preferably the f ire-retardant compositions of the present 
invention comprise, by weight percent; 

a) 4o-94% polyamide, 

10 b) 5-40% halogen-containing organic fire retardant, 

c) 1-20% of a mixture of zinc borate and a divalent 

metal stannate in a weight percentage ratio of 
between 10:90 and 90:10, more preferably of the 
order of 50:50. 



15 



20 



Examples of suitable stannates that can be used are zxnc 
stannate r zinc hydroxystannate , calcium hydroxystannate 
and magnesium hydroxystannate. Preferably the stannate 
is zinc stannate. 



The constitution of zinc borate is variable as is 
described in the paper entitled "Applications of zinc 
borate in polymer blends and alloys 11 by W.J. Kennelly in 
the report of the Proceedings of the Fire Retardant 
25 Chemicals Association meeting held at Hilton Head Island, 

South Carolina, March 17th to 20th 1991 pages 199 to 205* 

Whilst any zinc borate can be used, that of the formula 
2ZnQ a - 3Ba0 3 . 3.5H a O - known as H ZB 2335" - is 
30 preferred and is the borate that is intended in this 

specif icaton unless indicated to the contrary. 

Examples of suitable polymers include polyesters, epoxv 
resins r ABS combinations and the like, but preferably, a 
polyamide is used. Halogenated polymers such a PVC can 
also be used in this invention and since they act as a 
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source of halogen no separate halogen-containing 
component is needed, 

Polyamides are thermoplastic compounds, constructed o£ 
5 the bifunctional monomers, dicarboxyiic acid and diamine, 

the properties of which are related to the length of the 
hydrocarbon radicals. One general class of polyamides 
used in the present invention is "nylon", 

10 One example of nylon is poiyhexamethy 1 ene adipamide 

(Nylon 66) formed by condensing hexamethylene diamine and 
adipic acid. Other examples include poi yhexamethy 1 ene 
azelaamide (Nylon 69), pol yhexamethy lene sebacaniide 
(Nylon 610), polylauric lactam, polycapro] actam (Nylon 

15 6), poly-ll-aminoundecanoic acid and 

poly -bis- ( 4-aminocyciohexyl ) methane dodecanoanude , 

The organic halogen-contain ing fire-retardant used can be 
any of those known in the art, such as those described in 
20 U.S. -A-4,360,616 and U • S . -A- 4 , 504 , 611 , particularly that 

sold under the trade mark Dechlorane, Other examples 
include poly-dibromo-pheny lene oxide , decaoromo-diphenv J 
oxide and octabromo-dipheny 1 oxide. 

25 A zinc borate and a divalent netal stannate added 

together, preferably in a weight ratio of 50:50, to the 
composition results in an unexpected synergistic 
f ire-retardant effect, i.e. increase in the 
f ire-retardant properties of the compositions beyond that 

30 expected* 

The inclusion of both a sine borate and a divalent metal 
stannate in the f ire-retardant composition also has the 
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result that antimony compounds are not required. This is 
extremely useful as these compounds are expensive, 
relatively hazardous and promote smoke when burning. 

5 One or more conventional f ire-retardants such as zinc 

oxide and tin oxide can be used in addition to the 
combination of a zinc borate and a divalent metal 
stannate, if desired, 

10 The composition may also include other known additives 

such as glass fibre, calcium carbonate, talc or clay, 

The present invention will now be described by way of the 
f ol lowing Examples - 



15 



Exam ple 1 



In order to test the f ire-retardant characteristics of 
the present invention, the following tests were performed 
20 on sample test strips • 

A UL94 test developed by the U.S. Underwriters Laboratory 
involves the use of a test strip 12 mm wide, The 
thickness of the strip can vary but is stated in each 
25 test. 

The strip is held vertically and the flame of a Bu.nsen 
burner applied for lO seconds before being removed. 
After the strip is extinguished the Bunsen flame is 
30 applied for a further 10 seconds and then removed* The 

total burning time after the two applications is 
measured. 
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The whole procedure is then repeated for verification. 

Results fron the various tests are then evaluated and 
classified as either V-0 (the best J , V- 2 or fail. 

5 For thermoplastics a V-O pass for a 1 * z mn strip 

thickness is considered to be a good pass- 

The second test used in evaluating the £ ire-re tardant 
properties of the compositions is tne COI test. This 
10 involves limiting the oxygen concentration m an oxygen 

nitrogen mxture to that whicft will ~usz sustain 
combustion « The test strip is here again neid vertically 
and the flame applied to the top of the scrip. 

15 A number of test strips were prepared according to normal 

practice form Xyion 66 using three different ^oadmgs of 
f ire-retardant . The chlorine-containing f ire-retardant 
Decloran-e was also present. The compositions of the 
three formulations are set out in Table I *nc are 

20 expressed as weight percentages of tne total 

•;onposition, Three thicknesses of test strip *ere used, 

namely 1, L.5 and 0*75 nm, and the f ire-retardant used 
was also varied so that anc borate alone, :inc stannate 
alone and the combination of both nine borate ^na zinc 

25 stannate were tested* 

The results of the LL94 and COI tests on :r.e "est strips 
are set out in. Tables 2, 3 and 4. 

10 rron the Tables it can be seen that wnen ^mc oorate and 

:mc stannate .are used together in z ueiunt ratio of 
50: SO the :ire-retardant properties are synergist ical 1 y 
increased ■ 
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For Formulation 1 with a fire retardant loading of 10% £>y 
weight, nine borate alone gave a value of v-0 m zhe LL94 
test for the 2 mm and 1.5 mm thickness specimens. The 
thinnest specimen, however, gave a value of Zinc 
5 stannate alone on the other hand gave a value of v-o fox- 

all three thicknesses. The combination of zinc borate 
and zinc stannace also gave a value of V-o for sll three 
chicKnesses , 

iU The results for Formulation 2 - a 7.5 : r sy weignt 

f ire-retarciant loading - again snow a irenc zc an 
unexpected increase in f ire- retardant properties using 
the combination of the two zinc compounds. 

15 Formulation 3 with a 5h by weight fire retaraant loading 

again snowed an increased effect with the combination of 
zinc borate and zinc stannate, Zinc stannace alone gave 
a value of V-i for all three test thicknesses and in 
comoination with zinc borate also gave a value :f f or 

-0 ail three samples. 

Exanoi e 1 



50 



^ series of six samples oased on poi yvmyjcracride were 
prepared having the basic composition as set out :n Table 
r and including a total of 10 pnr of zinc f i re- reta rdant 
out in wnicn the relative amounts of zinc borate and zinc 
stannate were varied between O and 100\. 

Eacn sample was flame tested ana the COI amounts l-£ smoke 
and raroon monoxide CO J measured. The smoKe test 
followed 3S ^401:1983 using wire nesn-supportea '"i.8 mm 
specimens, wnilst the CO concentration was measured 
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after 2 nunutes after insertion of the sarcpie into the 
flame test, 

The results are presented in Tabie o and snow tnat oetter 
5 fire-retardant properties were obtained from r.ne samples 

containing both zinc borate and zinc stannaie rhan would 
have been expected for the relative proportion used. 

As well as resulting in a synergistic f ire- recardant 
iO effect the present invention also allows for me use of a 

decreased amount of zinc oorate anc zinc ^annate 
relative to the amount used wnen eitner component is used 
on its own. 

15 It should also be noted that antimony trioxide is not 

required in the present invention, thus ruminating 
potential toxic waste posed by the use of this compound* 

20 



2d 



30 



fcttSDOCl D: <WO _.920257eA 1.J _> 
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TABLE 1 



Weignt 

3 Fornuiacion Fomuiation Formuianon 

Xylan 06 
Dechlorane 
10 Zinc Fire 

Retarriant 

Total loo :oo fc QC 

I 5 



TABLE : 



20 



Zi:;C FIRE SETARDAXT FcrnuiaiiDr. . 

ZINC BORATE :iXC STAGNATE =IXC EQUATE 

2 IXC STAN NATE 
50 5 3 



LL-94 3 pro 

51L-94 1.5 nn 

LL-94 0,75mm 

3 0 CO I 
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TEST 



V-0 V-u y—-, 

•■«o v-o 7~o 

:C 32 ~o 
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ZINC FIRE RETARDANT (Formulation 2) 



TEST 



ZINC BORATE ZINC 3TANNATE ZINC BORATE/ 

Zl^C STAHNATE 
50., 50 



10 CL-94 3 run V- 0 

CL-94 1.5 mm V-l 

CL-94 0*75irum V-l 

COI 29 



V-0 
V-0 
V-0 

31 



V-0 
30 



TABLE 4 



20 ZINC FIRE RETARDANT (Formulation 3) 

Z INC BORATE ZINC STANNATE ZINC BORATE ' 
TEST ZINC STANNATE 



2d 



30 



50 50 



CL-94 3 mm V-2 V-l 

UL-94 1.5 ram V-2 V-l V-l 

LTL-9 4 0.75rom V-2 V-l 

COI 28 29 28 



SUBSTITUTE SHEET 

8NSDOCSD: <WO 9£o;?578AlJ..» 



WO 92/02578 



PCI7GB91/01280 



-11- 



TABLE 5 



Amount 
( phr ) 



Component 



Product Name 



Manufacturer 



10 



100 
50 
4 

0.7 



PVC 
DOP 

Stabiliser 
Wax 



VY HO/51 
Reomol 

Irgastab BC26 
Irgawax 371 



Hydro Polymers 
Ciba Geigy 
Ciba Geigy 
Ciba Geigy 



15 



TABLE 6 



20 



Sample 



Amount of 
3mc borate 
f phr ) 



Amount of 
Zinc stannate 
( phr ) 



COI 



Smoke 

I Dm J 



CO 

f ppm; 



25 



30 



1 

— L. 


10 




24 .7 


386 


546 


2 


a 


-J 


26. 2 


274 


661 


3 


6 


4 


26 . 6 


365 


720 


4 


4 


6 


28.3 


378 


780 


-> 


1 


8 


28.5 


355 


8 20 


6 




10 


28.8 


391 


857 
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I? 

Exam ple , 3 



Eight samples of ^ylon 66 were prepared ana tested for 
their f i'-e-retarciant properties and their strength- The 
5 composition of these sampies and the results are given in 

Table 7. 

It can be seen that a substantial proportion of the 
expensive zinc stannate can be replaced by tne cheaper 
10 zinc borate with no loss of f ire- retardant performance, 

even though nnc borate on its own exhibited a very poor 
f ire-retardant effect - 



Example 4 



1.5 



It is known that Nylon 6 is more difficult to render 
fire-retardant than Nylon 66, partially due to its lower 
melting point of 220°C, as compared with I60°C . for 
Nylon 66. A number of samples of Nylon 6 were prepared, 

20 all of which included I5h by weight of the 

ha log en -containing f ire-reta rdant Decn i orane . Various 
levels of zinc stannate were tested for strength and in 
accordance with along with combinations with zinc 

borate. The results are given m Table 8, together with 

25 those for formulations containing tin and zinc oxides for 

comparison* All of the samples were conditioned at 
23 ra C and a relative humidity of oOh for seven days 
before testing - 



30 It can be seen that relatively high levels of additives 

are required to reach IL-94 V'-O at 0.8 mm or „ess, hut 
that the combination of nine stannate and zinc borate 
demonstrates an improved result- 



SUBSTITUTE SHEET 



BNSDOC1D: eWO. .„ 



.„_9203&7BA1_L> 



WO 92/02578 PCT/GB9 1/01 280 



10 



Example 5 

A number of different stannates were cestea >+izr* rigid 
PVC using samples having the composition : - 

100 phr PVC Hydro Polymers VY110; 51 
2 phr Calcium stearate 

2 phr TT7M, Tin stabilizer, Ciba Geigy 
5 phr Flame Retardant (as specified). 

300 g batches of the samples were made up oy 'compounding 
at 1.50 0 C m a two roll mill, and their CO I ' s were 
measured using samples compression moulded :o 2 nun and 
cut into 1 cm thick strips. The results are as follows 

Fire Retardant COI 



Zinc hydroxystannate 67 
Calcium hydroxystannate 



5 / . „ 



20 Magnesium hydroxystannate 60.5 

Zinc borate ZB2335 55.: 
Zinc borate ZB223 



25 Zinc Hydroxystannate/ ZB2335 66. b o t Q) 

Calcium hydroxystannate/ZB2335 64.6 <8.2j 

Magnesium hydroxystannate/ ZB23 3 5 66. * t 8 • 4 ) 

Zinc hydroxystannate/ZB2335 66.6 i5.0> 

30 zinc hydroxystannate.- ZB223 72..,; 5 , : : 

ZB223 is a oorate of the formula 2Zn0 2 .2 B 2 0 3 
3H 3 0. 
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All of the blends are 50-50 by weight, and the figures m 
brackets are the amounts by which the blends 1 COX f s are 
greater than would be predicted by simple averaging of the 
two components * 

5 

The results show that the two zinc borates are effective 
fire retardants and give the same synergistic effect with 
zinc stannate, and that calcium and magnesium 
hydroxystannates also give a synergistic effect that, is if 
10 anything larger than that of the sine compound- 

Magnesium hydroxy stannate performed better m the tests as 
a smoke suppressant for rigid PVG than the other stannates 
tested , 

.15 



20 



30 
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15 







TABLE 


7 












FORMULATION - 


WEIGHT H 








Nylon 66 


100 


77.5 


80 


80 


82 


82 


82 


62 


u ec n jl o r a. fie 




15 


15 


15 


12 


12 


12 


12 






7.5 


5 


3 


6 


■4 


- 


mm 


*7 n o •*) it; 








i 






4 


6 


L-L-94 


















3 .O mm 


V-2 


V-O 


V-O 


V-0 


V-0 


V-0 


V-O 


v-0 


1 . 5 mm 


V-2 


V-0 


V-O 


V-0 


V-O 


V-O 


v-o 


Fail 


0.75 mm 


V-2 


V-0 


V-O 


V-0 


V-1 


V-1 


V-0 


Fail 



Notched Izod 135 69 88 83 84 91 

20 Impact Strength 
< J/ro J 
Tensile 

Strength IN/mm*) 70 66 74 73 71 73 



83 



25 



Materials 



30 



Xylon 66 A25 
Dechiorane Pus 25 



BIP 



Occidental Chemical Corp, 
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CLAIMS : 

1 • A f ire-retardant polymer composition comprising a 

polymer and a f ire-retardant amount of a mixture of a zinc 
borate and a divalent metal stannate, wherein the 
composition includes a source of halogen. 

2. A composition as claimed in claim L wherein the 

stannate is zinc stannate. 

3 * A composition as claimed m claim 1 or claim 2 

wherein the source of halogen is the polymer itself. 

4 • A composition as claimed in claim 3 wherein the 

15 polymer is polyvinylchloride • 

5 • A composition as claimed in claim 1 or claim 2 

wherein the source of halogen is an organic 
halogen-containing f ire-retardant which is compatible with 
20 the polymer. 

6 - A composition as claimed in claim 5 wherein the 

polymer is a polyamide, 

25 7 * A composition as claimed in claim 6 containing from 

40 to 94% by weight of polyamide, from 5 to 40% by weight 
of a halogen-containing organic f ire-retardant which is 
compatible with the polyamide, and from 1 to 20% by weight 
of a mixture of zinc borate and zinc stannate. 



30 



8 * A composition as claimed in any one of the 

preceding claims wherein the zinc borate and the stannate 
are present m the composition m approximately the same 
amounts by weight* 



SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

iBtrotioofti Application No 



PCT/GB 91/01280 



I. CLASSIFICATION OF SUBJECT MATTER <H smnJ dwriflcado* sysafcoJs n^ply, inrftewe nil)* 



Aceottiag to IniarwtfkooaJ Patent Qasoficitiofl (IPC) ot to feotb. National Ctassiticatiod an« ?FC 

Int. CI. 5 C08K3/24; CD8K3/38 



a, FIELDS SEARCHED 



MiBiBHam Doom ootid do SoarehW' 



Cbiuifi cation System 



aictfiatioc Symbols 



Int. CI. 5 



C08K 



DocupwatttitHk Ettad** other tkt» Mlotem* Docutssotatkm 
to th* Exiaat tfea* tttch Docu»*fsis *r* lodttao*" 1ft to* FWai SwrcW 1 



IDU DOCUMENT5 CONSIDERED TO BE RELEVANT * 



Chxtfoc of Document, fl with l&Jicatioft, wbvft appropriate, of th* rtrievaat pxssa$«s 1 



R*ltvsLnt to dabs NoP 



WORLD PATENTS INDEX LATEST 

Derwent Publications Ltd., London, GB; 

AN 82-50923E 

& OP, A, 57 076 042 (KANEGARJCHI CHEM KK) 12 May 
1982 

see abstract 

FR,A,2 341 619 (IMPERIAL CHEMICAL INDUSTRIES) 16 
September 1977 
see claims 1,10 



1-2,5,8 



1,5-6 



*A* dooifcaat ivf]aln% th* gtawaJ ittt« of Uw in which is hot 
coajador*4 to t* of particular r*i*va&c* 

*E* rafter doauuat hm ptthUshorf do or suiter the intarrntiDjiAj 
flllai tfai« 

*L" iocaawi which Buy ihnm rfoebts oo prfonty diin(j) or 
which U dtri .to tstahltsh Ibt puhiiauio* **U of uxtthar 
cftatioo; or oth*r sp«el*l imm (as ip«c4fi«(} 

•O* rfoauawat merriai to an onU rffcctowir*, use, «bl Wtioc or 

*T* icas»*at fwb&fafirf ^rior to tfca teurasttooaj fiiiag dam hot 
lattr tfcaa tho priority itta eUixatsi 



T* Ut«r *ocu»«t pubUih** liter tfcs intoroiTioDal Altai dat* 
or priority dat* a&4 »ot to cosfilct with tha awtiatioa but 
dUMf lo sAitntsoi th* frfiadpJs or theory uoaeriyint th* 

TC* doainaot of partioikr rajavioc*; tie data** 1 invention 
csjujo* 04 coojrid^roi »ovh! or caooot be conittferorf to 
tavotv* ta lavaotiva step 

T iocaaant of partiaifcar niavane*; tha clsiaod Jnvttstiofs 
cxKOOt N cootf a" area to Involve in invtative step when the 
ioca»cct U cotaatari with do« or mora other such doo*» 
BrttiB, such coca bin axio o bdac oovloui to a fxneo skil£t4 
1« thtfxrt. 

*A r **Haa«at rm»^ *■ of tfca sits a jmiaai family 



IV. CERTIFICATION 



Data cf tha Acoul Coat>t«rioa of the Itttftrfeitioa&i Search 

06 NOVEMBER 1991 



Ditt of Mattiig of this Iftttrouiotud Soirch ktpon 

1 3. 11. 91 




EUROPEAN PATENT OFFICE 



SifWura of Authoriroat Officisr 

SIEMENS T. 



BN5DCCID: <W O ..G20257BA 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. SB 9101280^ 

Tfair ttnoex fcts the patent fauajy metnbers relating to the patent docusate cited in the frbovrwaentioocd infcernarionaJ search report- 

The mcsabers are a* contained in tt» Eiir»pcan Patot Ofiw« E0F fUc on f s-r™ «*;,.« HR/II /Q1 

The European Patent Office k in no way liable for these particulars nfcieb arc toerciy erven for the purpose of iiuorpoatmi, Ub/ll/VL 



Patent document 
cited in search report 



Publication 



Patent family 
raember<c) 



Publication 
date 



FR-A-2341619 



16-09-77 



GB-A- 


1572497 


30-07-80 


AT-B- 


356898 


27-05-80 


AU-B- 


507925 


06-02-80 


AU-A- 


2192877 


10-08-78 


BE-A- 


851665 


22-08-77 


CA-A- 


1090031 


18-11-80 


CH-A- 


626904 


15-12-81 


DE-A,C 


2706827 


01-09-77 


JP-C- 


1397633 


07-09-87 


JP-A- 


52102364 


27-08-77 


JP-B- 


61058496 


11-12-86 


NL-A- 


7701565 


23-08-77 


SE-B- 


432108 


19-03-84 


SE-A- 


7701605 


21-08-77 


US-A- 


4105621 


08-08-78 



g 

mm \. , .... .... , m . __ t .... ,, „, ■ ,i, ■ ■ 

O 

£ For roore details about this annex ; vx Official Journal of the European Patent Office, No, 12/82 



sNSDOCIO: <WO 9203S7BA}_L> 



